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PhysicalOceanographypof

Prepered for U.S. Environmental Protection Agency

Sponsored by: Connecticut Department of Trans portation

Prepared by University of Connecticut

with support from: Louis Berger

Y e . s s/””‘z? /(’
' e 2 . 4 5
... . é'fwx« . ! %mf«/m‘

* Describe distributionof .*...
maximumbottom stress

_Superstormsand v . Guilford
conditions{a1100 yearstorm)

Characterize girculation

potentialott siteeffects

Acquire physicalpceanogrephy
datatosupportfuture modeling , .
“ loinate o ) ] ?M:ﬁ« mmvmmg !cm

Bl Wl P Spniat e
: ot Hubik T e
Laiggionid st it ARG o
it S Shngan Siw.
s i i Rl Finadily - Diaphs (::33, hoars o Thigroid Bty
e 5 i ¥ i Wiy Sty ot Piigtontie Wbk » el
e Bbmentaty b s il SenAt of Pistuen Wi ool
m il Site 7 Gy bk st o FESbON Syt - ot
i y " ; b Bl h Srosndt Uitond e
L e P Gy | s v arvienas

Pk Melon
e g D
Zone of Biting Feasibility {25F ). rlnitial screening idenlified [ 1) preas not suitable for Jocaling dredged material disposalstes due to various |
constiaints [gray rone), and {7) 111 sites for further invedigation os potentidl disposal sites, these sites include two nctivennd five historic
disposal sites, and six fnew sites not previously used fordredged material disposal. /The background represents water depth. |
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Qutline

el ‘TConfigure pnd test
2. Calibration:tuse gvailable data

3. EvaluationpfSimulations

lFielchnglmam:quIIectp'an‘av {currents ond stress etc.) ot o set of
stationsthatareexpectedtgexnibitawideranpeofconditions .

L ModelPerformance:£valuate predictions pf model with new data
Analysis
Summary

1..Model

FVCOM:

Forced by ilidesand}
NECOFS

m)

Observed River flow
andwind

Water Depth (

Latitude

Climatology for
surface heat
exchange

Climatology forinitiah
conditions

Longitude

Bathymetry of the 115 model subdomain with the locations pf freshwater souices [gieen
arrows, from jeft to right: Hudson River, New York City waslewater treatment plants, |
Holicatonie River Uuinnipiac River, {onnecticut River Niantic River and Thames Hiver]
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1.']M0de'7cont,)

An Unstructured Grid, Finite-Volume, Three-Dimensional, Primitive Equations Ocean
Model: Application to Coastal Ocean and Estuaries

CHaNGSHENG CHEN AND HeEpong Liu

School for Marine Science and Technology, University of Massachusetts-Dartmouth, New Bedford, Muassachusetts

RoBERT C. BRARDSLEY

Dgpartment of Physical Oceanography, Woods Hole Cceanographic Institution, Weods Hole, Massachusetts

ConservationpfMomentum: Reynoldsy where thestressysparameterizedas
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the bottom roughness parameter.

2.1Calibration

Setg, =0.001 mto; =050 ——
optimize the : Data
simulationpfthe;
seajevelaty
Bridgeportfor2010

“o
o

Determine the kil
(varianceindata_;
explained/variance
indata)tobeB0%

&
n

sea surface elevation (m)
o

147 145
year day (2010}
Comparison pf tidal heights ot the NOAA Bridgeport tidal height gauge (BUR, blue) |

comparedto those predicted by the FVCOM model (black) ufter jteratively calibrating
the model using the 2010 NOAA dota. Note that year day 1 1= Jonuary 1, 7010,
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3.Evaluationt+FieldProgram

Deployinstruments;
oni/ bottomtripods;
forgnne. Lnnon’cm
observation
campaignsto
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andwinter

Guilford
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Conducthrriises -
withwatercolumn,  [Eagdiag
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Survey stations in the Z5F, nswell s meteorological/ocean stations. Thebackground represents
water depth

3. Evaluationt+FieldProgramicont)

Upwardiooking RDI
ADCP forwatercolumn
currentsand waves

ﬁnxun\.:—\rn‘!nfsl/:nn-l

Nortek ADCP forstressy

2 ppticalbackscatter;
(OBS3+) forsuspended
sedimentconcentration

SeaBird CTUDBE

SMP37)forsalinityand
- hf yRhe Left: | Location of nstruments in moored tripod frame
temperature Right Close tp of the UBS3+ molints
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3.EvaluationtFieldProgramcont

ClDfortemperature gpndsalinity

Watersapmplprandoptical
insttumentsforfuturesediment
transport modeling

< WET Labs fluorescence
WET Labs ACS

WET Labs CDOM

Sequola Seientfic LISST 100

Profiling CITD

Rosette samipler, equipped with o profiling L 1D, Niskin bottles, nnd various
opticalsensors and particie onalyzers.

Example pf a rruise track for ship surveys. il he frack

varled for pach cruise due to weather conditions pnd |

seqstate.

MoaredStationeg
LData—;Recov
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3. Evaluationt+FieldProgramcont)

RDIADCPimeans atf 3mfrompseatloor Nortelk ADCPmeansat 0 6nifronrseafioor

Eieplirnt Means ot Bin 5

Doplunermet Wians o4 Bl 3

e

Mean currents gt Bin 8 of the RDI ADCP measurements during Meanvelocityvectorsateachmooredstationfromthe Nortek
Campalgn: | (aieen] 2 (ed) nod B (blue) ADCEneartheseafloor. Thevelocityscaleisshownongraphi || ¢

3.EvaluationtField Programmcont)

M2TidalConstituents

e Campaign 1
= Campaign 2 |

water depth (m)

M2 ellipses for depth ﬁvemge wvelocities from RDIADCP measurementsfrom the three campaigns {colors) and for # VCOM model
(black) ut all seven DO stations. Thegrey shading represents meanwater depth,
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3.EvaluationtField-Program-cont)

height above bed {rm}

Low bass filtered velocities for Station | .
D015 Lampaion 2. fostward (uppet 1 0B
graph) and northward flowe graph) date mmfdd 2013
components.

Signiticant-WaveHej

. Bottom-StressyPa)

L30T/
=315ak¢

The variation of u(z) withlog(2) |
Jorensembles P97 and 817
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3.EvaluationtFieldProgramicont.)

DOTZ: Campaign 3
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. , Currentfpeedand-6TD{m/s)

Chatacteristics ut Station DO12 1

duting Campuign 3 §

Top: bignificant wave height (in ).

Middle ttrose

Bottom. btandard deviation of
Yelocity estimates within the
ensemble (red lirie) and the
ensemble eans (blue linel

Eﬂ 3.FEvaluation+Performance

Measurements
supporttheuse;
of C,=0.0025.

Summary pf stress maynitude |
Measurement Lsing the Jog law and
the puikarmuma with . ~0tiuzs. o
suppress the nioise jnherent in turbulent
quantities, measurements were bin -
averaoed lhe ey showe the stations
numbers
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3.Evaluationt+Performanceiicont)

Stressduetotidesindatajcolor)end model{black)areiinmgreement
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Modelsimulations reproduce tidaland the;
spring lhea p variationspnpbserved stress

DO 3 Campaign 2

OBMBHE OB/2513

CTITIS HHANs

Model i)redicted Dottomstiessat Slation
DOT3 during Lampaign 2 inthe summer of 1
201 tmagenta line) Theblue line shovgs the
measured stress using the bulk formula.

L
0772613 08102113

¥

Left: Comparison phimodel predicted bottom stress magnitudes nnd mean bottometress observad during the three campaigns.
Point: woyddalllisonibereddashedlinaiftbernvadplanvldaiaveraivinntlect. . apreement The bluesalidhinschawsthe,
ordindry least %quaresregressianiine',which'hasa*porreiatiomcoefﬁcient*pf10.91.1

Right: Comiparison of the predicted andobserved maximum stres magnitudes ilhe correlation coefficient was 0.72.
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3.Evaluation+Performanceicont)
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Comparison of model and pbserved significant wave hieight at Stations DOT1 [upper panel) |
and D014 {lower panel] during May 2013,
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4 7Analysis

Findmaximiumhottomstressmagnjtudeat;
eachpointintheZSFinthethreetCampaigns

Comparewvaluesmatsitesidentifiedinthe;
screeningnracess

SimulateprairAnEr et pio 1]
(SuperstormSandy)andcomparemaximumj
stressmagnitudes 7

4.’Ana'y5i57cont.)

Bathymetryandiocationspfpotential sites

Depth (m)

Water depth and 11 potentialdiedsed miaterialdisposal sites {open boxes) ws identified during the initial screening process Sites 1und b
are the pctive disposal pites {CSDSund NLDS respectively). The sevenynooringstations (/DO ) are identified by full circles; the four)
additionalship surveystations {'C1D ) are identified bycrosses 1
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4 7Analysisycont)

Spatialdifferencesmaremuch-largerthanseasonalwvariations
Stressishighinmuchof ZSF

m M O

— i —"
N

7 {Pascal)

8 -8 717 716 -715

Muximum bottom stress during Lampuaign 8 (November 20, 2013, foJanuary 16, 2014) for storm conditions (i.e., due fo the principl tidal |
current ronstituents pnd the seasonal mean flow, as well as wind).

4.7Analysistcont);

Maximum Bottom Stress (Pa) during Storm Conditions
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Storm Sandy - Sustained Winds
T

10429 0000 10/30 00:00 1073100000

surge at Kings Point and New London
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LlIsineNOAASealeveldatatoR012 __

smemase Bhan HBWER
i’ Bl hryeetiestt
wmsnivsns [Ngne Laoriclon ||
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0
Fehin Period (years)

Sandysurgereturnperiodis
~100yearsatNewlLondon

4.7Ana lySiS'Ycont. )

a2

382

[ ]

t{Pascal)

Maximuin botlom stress simulated for the period October 28 1o 81, 2012 when Superstorm bandy passed pver New England.
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4.7Analysisycont.)

e

4.7/Analysiscont)

resholdforErosiononSeafloor:

Definedasthelevelptstressatwhichdredged
materialinadisposalareawillbemobilized

Dependsuponsedimentgrainsize, fractionpf;
clay, volume-fraction,levelcohesiveness

Basedpongareviewpftheliterature,wechoose;
07RPratthadasienthiashaldui
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4.'1Ana'y5i5'¥cont.)

Brown preasshowyvaluespfmaximumbottomstress greaterthan threshold.

i ‘ r. il
723 7122 721 Y2 -8 718 77 -7Tle -718

Areas with maximum hbottom stress exceeding the D. 75 Pathreshold during the simulation of bupersiorm Sandy (scieened ns o unifam
brown layer ). Areas with botton) siress below 1. 75 Pa dre scaled (see rolor key pri the right).

ﬂ 4.'1Ana'ySiS'Ycont.)

ComparisonofMaximum Bottom Stress {Pa)for Potential Dredged Material Disposal;
Sitesinthesimulationspfthe three Observation Campaignsand Superstormfandy.

-

North ofMontaik
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5. 5ummary

Modelresults explainmeasuredbottom stressyariationsinspace and time with errors,
that are substantisllylessthan thedifferences between the maximum stressesatthe i/
fieldsites.

Sitep(New londonDS)isthe pnly sitejnfastern i ongisland Soundwith maximum |
bottomstresshelow the D 75 Pathreshold.

7 {Pascal)

725 724 723 722 721 12 719 718 -T17 -T16 -T15

S RNO UL {HISNersisianaenter gnaeast, BNaNortn pr viontaukjing
Blockisland Sound show maximum bottom stress below 0.75 Pa threshold.

7 {Pascal)

-723 722 724 719 718 -T17 716 -T15
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5. Summary

Sitesd and 40 {Orient Point DS and Blockisland Sound DS)show maximum stress

belowthe (0./5 Pathresholdpttherenterpfthesite but havewaluesin excesspfy
0 75 Pawithinthe boundary.

Sites b and 3 (Niantic Bay and Clinton Harbor)show maximum stressesexceeding:
0 /5Patbutiessthan Pa

N Mo @

{Pascal)

—72‘5 -72.4 721 72 719 718 -71.6 71.5

5. 5ummary

Sitesil,2,-and7{Cornfield Shoals, SixMile Reef,and Fishersisland ' west) havey
hishmaximitmstresses, .

« {Pascal)

&

L
-71.8 717 -716 -715
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5.Summarv

Dhepsiirodnd Mises of Bin 5

MeanFlowiswestwardatallsites
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